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GCSE Mathematics – Higher Tier · Ratio AO2 Paper

R10: Direct and inverse proportion
Reason about direct and inverse proportion

20 marks · about 30 minutes · Non-calculator · AO2 (reason, interpret and communicate)

Answer every question in the space given. Show every step of your reasoning – most marks are for clear working
and explanation. Diagrams are not drawn to scale unless the question says otherwise.

1) y is directly proportional to x , and y = 12 when x = 3. Show that y = 20 when x = 5

[Question 1: 2 marks]

2) Explain why, for a fixed distance, speed and time are inversely proportional.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

[Question 2: 2 marks]

Ratio AO2 Paper R10: Direct and inverse proportion (20 marks) 1 Turn over
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and explanation. Diagrams are not drawn to scale unless the question says otherwise.
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Ratio AO2 Paper R10: Direct and inverse proportion (20 marks) 1 Turn over
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20 marks · 25 minutes · Non-calculator

1
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3) 6 workers take 10 days to do a job. Ana says 12 workers would take 20 days. Explain her mistake.
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6) Show that y is inversely proportional to x .
x 2 4 8

y 12 6 3

[Question 6: 2 marks]

7) y is directly proportional to x2, and y = 18 when x = 3. Show that y = 50 when x = 5

[Question 7: 2 marks]

8) The cost of fuel is proportional to the volume. 40 litres cost £58. Show that 25 litres cost £36.25.

[Question 8: 2 marks]

Ratio AO2 Paper R10: Direct and inverse proportion (20 marks) 3 Turn over3
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9) y is directly proportional to x2. Explain what happens to y when x is tripled.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

[Question 9: 2 marks]

10) d is directly proportional to t2, and d = 45 when t = 3. Show that t = 4 when d = 80 (t > 0).

[Question 10: 2 marks]

End of paper – 20 marks in total

Ratio AO2 Paper R10: Direct and inverse proportion (20 marks) 44
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Answers and brief mark scheme

Q Answer Method / notes

1 Shown y = 4x (M1); C1.

2 Explanation Speed × time = distance, which is constant (C2).

3 5 days More workers means less time (C1); B1.

4 Shown xy = 24 (M1); C1.

5 Explanation The ratio y
x is the same for every pair (C2).

6 Shown xy = 24 each time (M1); C1.

7 Shown y = 2x2 (M1); C1.

8 Shown £1.45 per litre (M1); C1.

9 Multiplied by 9 32 = 9 (C2).

10 Shown d = 5t2 (M1); t2 = 16 (C1).

Ratio AO2 Paper R10: Direct and inverse proportion (20 marks) 5 Turn over5


